
Donlin Gold Project  

Wetland Functional Assessment Methodology 



Wetland Study Historical Overview 
    Three Parameters Plus has been working on Donlin since 

September of 1996, when the first site visit reviewed the 
then proposed Lyman Road. 
 

JD01…  

During this brief visit 34 sites were 
evaluated for vegetation and soil 
types, or photographed for winter air 
photo interpretation work.  It snowed 
a foot the day after I arrived… 



 

 

 From 1997-1999 Placer Dome 
U.S. (PDUS) initiated an 
advanced identification project 
to map approximately 9,000 
acres 

349 
Additional 
Field Plots 
Acquired 

Presenter
Presentation Notes
In late 1999 3PP’s work on the property stopped when Placer Dome exited the property.



Mapping methods for original map 
products were much less 
sophisticated than those we 
currently use, and the early maps 
have known rectification issues. 

Historic Donlin 
Vegetation 

Map, Northern 
Project Area 



2003 
• Placer Dome U.S./Technical 

Services resumes 
participation in the project. 

 

• 3PP contracted to map the 
Anaconda Creek Watershed 
 

• PDTS invests in high 
resolution ortho rectified 
photography of the proposed 
mine area 
 

• ADOT flies multiple routes as 
part of their “Roads to 
Resources” initiative. 

    Upper Anaconda Creek 
178 More Field Plots Added 



2004 
• 3PP began the process of rectifying 

historical mapping/data to the new 
ortho-rectified photo base. 

 

• Added new pre-mapping for the 
Anaconda and Upper American 
Creek Watersheds. 
 

• Realized the volume of field data was 
becoming unmanageable and began 
working with to develop a data 
management solution. 

 

No Additional Field Data Collected 



2005 - 2006 
• An Access database was developed to 

better manage/QC Donlin project field 
data. 

 
• We begin mapping the Jungjuk port 

site, access road and proposed wind 
farm. 

 
• Logistical support/access problems 

preclude completion of all evaluations 
during the 2005 field season so worked 
extended into 2006. 

 
• Magee Rapid Functional Assessment 

Method implemented to assess 
potential impacts from mine 
development in selected wetland 
systems around the project area. 

 

1,094  More Field 
Evaluations Completed 



Overview of Access 
Routes & Power 

Options Evaluated 

2005-2006 
Purple =   Crooked Creek 
 Alignment (ADOT) 

Pink =  East Upland 
 Alignment (ADOT) 

Orange = Jungjuk/Wind Farm 
 Alignment (Rowland)
 Preferred Alternative 
 

 



2007 - 2009 
• The Donlin field data set maxes out 

the capabilities of our “new” Access 
database – so the 3PPI web based 
data management system, Smart 
Client Application (SCA), went into 
development. 

 

• Field crews collect more data along 
the ADOT&PF Crooked Creek, East 
Upland & Birch Tree Crossing Road 
Alternatives, expanded wind farm & 
new material sites. 

 

Digital 
mapping & 
analysis 
work 
continues… 

1,207 More Field 
Evaluations Completed 



 

Alternative Power Option 3:  Natural Gas Pipeline 

~315.2 Miles from Cook Inlet to Donlin Creek Camp  
 
~219,045 Acres of New Mapping (including Kichatna) 

2010 – 2011 

PSA:  
Natural Gas 
Pipeline Power 
Alternative 

2013-2014 

4,146 More Field 
Evaluations 
Completed 



 

Current Plot Counts 
Field Collected: 
Wetland Determinations                  3,372 
Functional Assessments                    485 
Waterbody, Stream Crossings           924 
Representative Wetland Photos        838 
Representative Upland Photos       1,280 
Other Photo Points                            109 
        Subtotal                                  7,008 
 

Other: 
Extrapolated Functional Assessments 
                                                      11,337 
 
              TOTAL DATA SET          18,345 
 

Pretty Creek Alignment, 2013 

Presenter
Presentation Notes
I typed Final Plot Counts initially --- and then burst out laughing….



Presenter
Presentation Notes
2 Person Teams, 9-10 Hour Field Days, Average 1.25 Mile Transects for Linear Projects – 4 JD or FA plots/mile plus photo points. Evening plant ID and field form reviews, gear drying/prep for the next day.  Questions so far?



Digital Mapping 
The most 
current 
version of 
this manual 
(version 15) 
includes 45 
cover type 
descriptions 



Anaconda Creek High Resolution Ortho Imagery 



Anaconda Creek Uncoded Digital Mapping  



Anaconda Creek Coded Digital Mapping  

Shown: Jurisdictional Wetland Mapping for Anaconda Creek – Mosaic Mapping Units are Hatched.   Green = Wetland 

Each polygon has a  JD Code, Vegetation type code, HGM classification, Cowardin Classification, and Disturbance code. 



 

 

 Combined Polygon 
Count =      117,827 
 (not including Kitchatna) 

Combined Arc 
Count =       14,058 
 (not including Kitchatna) 

Combined Acres  
Mapped =  331,881.5 

Average Polygon Size Donlin 
Gold Project = 2.82 Acres 
 
Average Polygon Size Pogo 
Project  EIS (2001) ~ 17 acres 

Presenter
Presentation Notes
Image quality, technology advances, and landscape variables all play a roll in advancing the level of detail acquired from project to project.



 

 
Now that we have 
lots of field data 
and a detailed map 
of wetland 
locations and 
cover types  -- how 
do we use the data 
to prepare a 
quantitative  
functional 
assessment? 

But Where Do We Go Now? 



Field Plot Location; Kodak Field Imaging System Camera or Survey 
Lab IKE PDA GPS Units Used to Generate Location on Ortho 

The SCA 
Database 
currently 
houses 
7,008 field 
data points 
for the 
Donlin 
Gold 
Project 
Area & the   
11,837 
EFAs 



The 
Vegetation 
Page 
supports data 
QC through 
regional plant 
lists,  50/20 
and 
Prevalence 
Indicator (PI) 
Calculations 
 
It also 
supports the 
Functional 
Capacity 
Index (FCI) 
models used 
by the Magee 
FA Method 

Presenter
Presentation Notes
Field forms are reviewed post field by primary investigator after data entry into the SCA.  SCA errors must be resolved and corrected on the field sheets before the plot is marked QCC and “locked”



 

 

 

The database also provides a AK Regional Supplement  “View”   
of the vegetation data (which is available online or as a PDF report)  

Presenter
Presentation Notes
The DG project was grandfathered in under the 1987 manual, but since 2006 (interim manual), data is collected to support both methods.  There are differences between how the manuals play out in the mapping, which is why it was not practical to change horses in the middle of the stream….



1987 Hydrology Data Entry Screen 

AK Manual Hydrology Data Entry Screen 

Presenter
Presentation Notes
Both Manuals are supported for all data types; but the logic of one manual has to be selected to drive the determination page findings and QC rules.  For Donlin that is currently 1987.   However, all data collected is entered into the SCA and QC’d, so future evaluations can utilized the Regional Supplement logic when appropriate.



Soil Profile Data Entry/QC Screen 

Soil Summary Data 
Screen 

Soil Profile Data Page 

Soil Summary Data Page 

Presenter
Presentation Notes
Problematic soil data is often reviewed by 3PPI Sr. Certified Soil Scientists Joe Moore and Doug Van Patten.



Magee Wetland 
Functional 
Assessment 
Method Data 

As noted earlier, 
the Magee 
Models also use 
data stored on the 
Vegetation Page 
 

Fields calculated 
by the database 
or populated from 
available GIS data 
have a yellow 
background.  
These are used 
as QC checks. 

Presenter
Presentation Notes
The Magee Rapid Assessment field page is filled out for any site that meets wetland criteria, or when the investigator has determined mosaic conditions likely exist.  For photo point sites (Plot Type = RW, WB, SC) , these are done post field.



Functions Definitions of Functions 
Hydrology 

1. Modification of Groundwater 
Discharge (Model 1) 

The capacity of the wetlands to influence the amount of water moving from groundwater to 
surface water. 

2. Modification of Groundwater 
Recharge (Model 2) 

The capacity of the wetlands to influence the amount of water moving from surface water to 
groundwater. 

3. Storm and Floodwater Storage 
(Model 3) 

The storage of inflowing water from storm events or flooding events, resulting in detention 
and retention of water on the wetland surface. 

4. Modification of Stream Flow 
(Model 4) 

The modification of inflow hydrology by the wetland to produce the outlet stream’s 
hydrology. 

5. Modification of Water Quality 
(Model 5) 

Removal of suspended and dissolved solids from surface water, and dissolved solids from 
groundwater and conversion into other forms, plant or animal biomass, or gases. 

Biogeochemistry 

6. Export of Detritus (Model 6) Export of organic detritus from the wetland to adjacent and downstream aquatic systems. 

Plant Community  
7. Contribution to Abundance and 

Diversity of Wetland Vegetation 
(Model 7) 

The physical characteristics and ecological processes that maintain the characteristic plant 
species composition and abundance. 

Faunal Habitat Support 
8. Contribution to Abundance and 

Diversity of Wetland Fauna 
(Model 8) 

The capacity of a wetland to maintain a characteristic diversity and abundance of animal 
species that spend part or all of their life cycle in wetlands, individually, or as part of a 
mosaic of wetlands in a local landscape. 

Note: 
1.Source: Magee and Hollands 1998. 

Magee evaluates 
8 functions for 6 
HGM Classes, 5 
of which are found 
in the study area: 
Riverine, Slope, 
Depressional, 
Flat, and 
Lacustrine Fringe. 
 
It does not produce 
FCIs for streams, 
rivers, lakes, ponds 
(i.e. waterbodies) 



FCIs Are Generated by 
the Database Using 

Mathematical Models 

FCI = Functional Capacity Index (or Indices) 
 
Example: 
 
FCI = (Vwetuse + Vregm + Vvegden + Vsoil) / 12 

Reports in the database allow us to QC the 
FCI results as needed on a plot by plot basis 

Presenter
Presentation Notes
Full equations, variable descriptions, and the Magee rationale is included in the report (or appendices).
 






Determination Page Allows 
Users to View All Photos 

Associated With the Data Point   

Presenter
Presentation Notes
While the data which is collected to support the FA is housed in tables in the database, the results of the FCI data generated by the data collection are summarized on the determination page whenever the evaluation area contains wetlands.  Photographs can also be reviewed here along with summary wildlife and engineering concern observations.  The 8 Magee models are shown here but will be discussed in greater detail as we get into the “meat” of the FA



Functional Capacity Index 
(FCI) data are calculated by 
the database but results are 
available for QC as needed 

The shapefile generator allows us to get the 
data from the DB into the spatial environment 

To build the GIS FCI layer, these attributes are used. 



 

 

 

Once added to the spatial layer, the FCIs can be 
viewed & analyzed with the jurisdictional mapping, 

vegetation mapping, HGM, or Cowardin spatial layer 
– but only where field data was collected. 



 

 

 

7,008 field data points; of these 2,368 contributing data needed to produce FCIs   
 

117,827 polygons in the FA study area… 
 

How do we rate the other 115,459 polygons? 

3PPI Plot Type = EFA  
 

EFA =  
Extrapolated 
Functional 
Assessment 

First we evaluate 
polygons under proposed 
impact areas 



 

 

 

Dark Green =  
Field FAs 
 

Light Green = 
Extrapolated FAs 

Polygons that intersect 
with known facilities 
(i.e. impact areas) are 
evaluated with EFAs. 

Presenter
Presentation Notes
As new mine plans and updates are received, our GIS contractor does an analysis of the potentially impacted polygons vs. those that have FCI’s already available.  Where no FCI is present, an EFA plot is created in the database.



 

 

 

Filters set in the EFA tool extract 
the same compiled vegetation data 
a plant community report would 
generate for the same HGM/Veg 
Type and inserts the averages into 
the EFA plots. 



 

 

 

Extrapolated vegetation data 
appear with a red 
background in the database 
to alert users the data are 
extrapolated (not site specific 
field collected data). 
 
3PPI technical staff then 
manually populate the other 
fields in each EFA plot needed 
to generated the  FCIs. To do 
this they use GIS layers, aerial 
photography, and best 
professional judgment. 
 
Magee stratum values used 
by the models are calculated 
automatically. 
 
 
 
 

Presenter
Presentation Notes
A copy of our internal guidebook for this work is included as an appendix to the FA report.



 

 

 

So… now we have FCIs for 
each polygon where we have 
field data and/or are 
expecting project impacts…    
 
But what about the rest of 
the area?   
 
How were FCI’s generated 
there? 



Extrapolating The Extrapolated 
       To produce FCI’s outside of direct impact areas we determined it 

was possible to group FCI results from field and EFA plots by HGM 
and vegetation type, and apply the average score for each function 
to unrated polygons with the same HGM and vegetation type.   

 
 This process enables calculations of the estimated functional 

capacity, by function, for all acres mapped within each Ecoregion 
and HUC10 basin in the FA study area. 

Going back to the checkbook analogy --- this process 
allows us to estimate the “net worth” of all the wetland 
areas mapped in ecological terms (within the constraints of 
the Magee models of course!) – what we refer to as the 
baseline condition in the FA report. 



 

 

 Please note -- 
developers of 

HGM would have 
me publically 

stoned if I failed 
to mention, that 

in their 
development 
process – the 
evaluation of 
impacts was 

always expected 
to be HGM class 

by HGM 
class…not 

across classes. 
 

Unfortunately 
this isn’t terribly 

practical in 
alternatives 

analysis work – 
which is why the 
Magee method 
was  ultimately 

developed. 

Nearly Ready to Assess Impacts… 

FCU = 
Functional 
Capacity 
Units  =   
FCI x Acres 

Presenter
Presentation Notes
So now we have FCIs for all our polygons but we have to convert these values to FCUs to account for the variability between polygon sizes.  FCUs are simply FCI x Acres – creating what is the biological equivalent of “carrying capacity” for that function.  This is a hypothetical picture of a project with a Gas line, an access road, and two materials sites.  The FCI scores of one function (pick a function, any function) displayed in the center of each wetland polygon.  To determine the FCUs, we use the GIS and multiply the FCIs x the polygon size to get the FCUs for that polygon.  Similarly, if a facility intersects that polygon, its impacts for that function are initially calculated by the GIS as its footprint (acres) in that polygon x that polygons FCI x -1 (creating a functional debit)



Baseline “Credits” by Function:   
HUC10 “X”  (100,000 acres) 

 
Model 1 FCUs:       2,000 
Model 2 FCUs:       1,250 
Model 3 FCUs:       2,500 
Model 4 FCUs:          500 
Model 4 FCUs:          750 
Model 6 FCUs:       1,250 
Model 7 FCUs:       3,250   
Model 8 FCUs:       3,500 
Total FCU Credits 15,000 
 
So, how much total function (FCUs) 
do we have left in the bank if Facility 
“A” is constructed without any 
mitigation? 

Balancing the Checkbook… 

Project “Debits” by Function:   
Facility “A” in HUC10 “X” (100 acres) 

 
Model 1 FCUs:        -25.0 
Model 2 FCUs:        -35.0 
Model 3 FCUs:        -15.0 
Model 4 FCUs:        -50.0 
Model 4 FCUs:        -  5.0 
Model 6 FCUs:        -12.5 
Model 7 FCUs:        -72.5 
Model 8 FCUs:        -35.0 
Total FCU Debits   -250.0 

Which function is going 
to take the biggest “hit” 
from Facility A? 

Percent 
Loss 

 
  1.25 
  2.80 
  0.60 
10.00 
  0.67 
  1.00 
  2.23 
  1.00 

Presenter
Presentation Notes
14,750 FCUs




Donlin Gold Project 
Wetland Functional Assessment Results 

Baseline 
(Pre-Project) 
Projections 
by Function 



 

 

 

Magee Model 1:  Modification of Groundwater Discharge 
FSA Total FCUs =   26,540.31    PSA Total FCUs = 30,130.99    Total FCUs = 56,671.30 



 

 

 

Magee Model 2:  Modification of Groundwater Recharge 

FSA Total FCUs = 23,830.95      PSA Total FCUs = 19,545.02     Total FCUs = 43,375.97 



 

 

 

Magee Model 3:  Storm and Floodwater Storage 
FSA Total FCUs =   52,959.79    PSA Total FCUs = 50,474.29   Total FCUs = 103,434.08 



 

 

 

Magee Model 4:  Modification of Stream Flow 
FSA Total FCUs =  3,312.00        PSA Total FCUs = 7,440.01      Total FCUs = 10,752.01 



 

 

 

Magee Model 5:  Modification of Water Quality 
FSA Total FCUs =  48,802.24     PSA Total FCUs = 48,927.75     Total FCUs = 97,729.99  



 

 

 

Magee Model 6:  Export of Detritus 
FSA Total FCUs = 5,861.26      PSA Total FCUs = 13,320.88      Total FCUs = 19,182.14 



 

 

 

Magee Model 7:  Contribution to Abundance &  
Diversity of Wetland Vegetation 

FSA Total FCUs =  48,363.51     PSA Total FCUs = 51,545.02    Total FCUs =  99,908.53  



 

 

 

Magee Model 8:  Contribution to Abundance &  
Diversity of Wetland Fauna 

FSA Total FCUs =  36,583.97     PSA Total FCUs = 38,134.83     Total FCUs = 74,718.80 



FSA Baseline Functional Capacity Units by HGM Class 

Similar tables are available in the report by 
Ecoregion, HUC10, and Vegetation Type 



PSA Baseline Functional Capacity Units by HGM Class 

Similar tables are available in the report by 
Ecoregion, HUC10, and Vegetation Type 



Combined Baseline Functional Capacity Units by HGM 
Class (FSA + PSA) 



Percent Totals by Function Across Entire Donlin Gold 
Evaluation Area 

                                                                          Total FCUs          % Total 
Model 1 FCUs:  ModGWDischarge  =    56,671               11.2       
Model 2 FCUs:  ModGWRecharge  =    43,376                 8.6 
Model 3 FCUs:  StrFlodStorage  =  103,434               20.4 
Model 4 FCUs:  ModStrFlow  =    10,752                 2.1 
Model 5 FCUs:  ModWaQuality  =    97,730               19.3 
Model 6 FCUs:  ExpDetritus  =    19,182                 3.8 
Model 7 FCUs:  Abund&DiverVeg  =    99,908               19.8 
Model 8 FCUs:  Abund&DiverFauna  =    74,719               14.8  
                                                                             505,772              100.0                    

Total Wetland Area Evaluated  = 121,668  Acres 
 
Total Area Evaluated  = 292,479  Acres 



Baseline “Credits” and Average FCI by Function 
                                                                                                     AVE FCI 
Model 1 FCUs:  ModGWDischarge  =    56,671               0.47        
Model 2 FCUs:  ModGWRecharge  =    43,376               0.36 
Model 3 FCUs:  StrFlodStorage  =  103,434               0.85 
Model 4 FCUs:  ModStrFlow  =    10,752               0.09 
Model 5 FCUs:  ModWaQuality  =    97,730               0.80 
Model 6 FCUs:  ExpDetritus  =    19,182               0.16 
Model 7 FCUs:  Abund&DiverVeg  =    99,908               0.82 
Model 8 FCUs:  Abund&DiverFauna  =    88,210               0.73 
Total FCU Credits    =   505,773    0.52 
 
Total Wetland Area Evaluated  = 121,668  Acres 
 
Total Area Evaluated  = 292,479  Acres 
 

Back to the Checkbook! 

Remember, averages will vary by ecoregion and HUC 



Average FCIs by Ecoregion (Table 3.3-1) 
 

Kuskokwim Mountains  = 0.54 (FSA & PSA) 
Alaska Range    = 0.42 (PSA Only) 
Cook Inlet Basin    = 0.54 (PSA Only) 
Tanana-Kuskokwim Lowlands  = 0.54 (PSA Only) 

Average FCIs by HGM Type (Table 3.3-2) 
 

Riverine    =  0.68 (FSA & PSA) 
Slope    =  0.55 (FSA & PSA) 
Depressional   =  0.53 (FSA & PSA) 
Flat    =  0.55 (FSA & PSA) 
Lacustrine Fringe   =  0.35 (PSA Only) 

Remember – while its 
always tempting to 
use the averages, the 
average FCI from 
function to function 
varies significantly 

The FA report also presents Average FCIs by Vegetation type 
– but they won’t all fit on one PowerPoint slide…. 



 

 

 

SUMMARY OF ANTICIPATED  
FSA & PSA DIRECT WETLAND IMPACTS 

Wetlands (acres)  
     FSA  =      5,666.88 
     PSA  =      1,414.93 
  TOTAL  =      7,081.81 
   
Small  Streams & Drainages (miles) 
     Intermittent =            3.11 
     Perennial  =          15.36 
  TOTAL  =          18.47 
 
 

Presenter
Presentation Notes
But what do acres really mean in this context?  Not much – we’re talking about functional capacity, and not all acres are created equal….



Magee HGM Type (nearest whole acre except LF): 
  

   FSA              PSA             TOTAL 
Riverine   =           154    +         76 =             230 
Slope    =           854   +       501 =          1,355 
Depressional   =               3   +         15 =     18 
Flat    =        4,653   +       795 =          5,448 
Lacustrine Fringe=               0   +           0.25 =        0.25 
              TOTAL   =        5,664     +    1,387 = 7,051 
 
Non-Magee Types (acres) 
 

Riverine Channel =        2.96    +     30.25 =  33.21 
Lacustrine    =        0.00    +       0.36 =    0.36 

SUMMARY OF ANTICIPATED  
FSA & PSA DIRECT WETLAND IMPACTS*  



The report contains individual tables for 
each proposed facility, with its associated 

debits calculated by function.  Each 
function has a unique figure color palette. 

Like the draft 404 permit, the table enables the 
user to use hotlinks to see associated figures 

which are stored in appendices. 

Presenter
Presentation Notes
Make sure you read the using hotlinks section before starting – or you can get lost in figure land….
While we do not talk about wetlands or functions in the context of low, moderate, or high “value” in the report, the  individual facility figures use a grouped FCI palette that equate L = 0.00 – 0.33, M = 0.34 – 0.66, and H = 0.67 – 1.00.  Figures use the same layout as the 404 so the two reports can be used in tandem to evaluate specific facility impacts.  But the FA figures also denote the type of impact anticipated (cut/fill, veg clearing, etc.)



ADJUSTMENTS TO GIS GENERATED DEBITS 

• Current GIS analysis techniques of impacts always assume complete loss of 
functions in impact areas. 
 

•There are many impacts that will be short term – or temporal. 
 

•There are impact types which do not result in complete losses of all functions – 
for example removal of trees and large shrubs for powerline corridors does not 
measureably affect the hydrological characteristics of the area beneath. 
 
•Some functions like storm and floodwater storage, may be all or partially 
replaced by engineered facilities (dams, dikes, berms, etc.) 
 



ADJUSTMENTS TO GIS GENERATED DEBITS 
When 
adjustments are 
made they will 
appear below 
the function in 
the facility table.  
A table note will 
explain our 
assumptions for 
the adjustment.  

Chapter 2 (Methods) of the FA report explains each type of adjustment and how 
percent change by HGM type is determined (where applicable).  In this example, 
where vegetation variables are not used in the hydrologic function models, cutting 
down a few large trees will not affect the FCI outputs --- so all debits are offset. 



ADJUSTED DEBITS BY FACILITY AREA IN THE FSA 



CUT/FILL DEBITS BY SEGMENT AREA IN THE PSA 



VEGETATION CLEARING ADJUSED DEBITS IN THE PSA 



Combining All Individual Facility Adjusted Debit Table Results  
We Can Quantify Wetland Impacts from the Proposed Project by Function 

Projected “Debits” by Function, Donlin Gold Project 
                                                                         FSA     +       PSA      =        Total  
Model 1 FCUs:  ModGWDischarge    =        -2,134    +       -338      =       - 2,472 
Model 2 FCUs:  ModGWRecharge    =        -1,992    +       -289      =        -2,281 
Model 3 FCUs:  StrFlodStorage    =        -2,891    +       -625      =        -3,516 
Model 4 FCUs:  ModStrFlow    =           -194    +        - 60      =           -254 
Model 5 FCUs:  ModWaQuality    =        -3,411    +        -624     =        -4,035 
Model 6 FCUs:  ExpDetritus    =          - 319    +         - 99     =           -418 
Model 7 FCUs:  Abund&DiverVeg    =        -3,990    +        -591     =        -4,581 
Model 8 FCUs:  Abund&DiverFauna    =        -3,086    +        -517     =        -3,603       
Total FCU Debits       =      - 18,018    +    -3,143      =      -21,160 
 
 

Total Wetland Impacts Evaluated =    7,051  Acres   (Max FCUs   =       -56,408) 
 

Total Impacts Not Evaluated =         33.57 Acres 
                                                                 Small Streams 
           Small Drainages 

Presenter
Presentation Notes
If the wetlands impacted were all operating at maximum functional capacity for all functions, we would expect the total debits to be 7,126.98 x 8  = 57016



 

 

 

Subtracting the Projected “Debits” from the Baseline  Condition 
“Credits” We Can Estimate the Percent Change in Condition for 
areas Mapped by Ecoregion, HUC10, etc. -- before CMP Efforts 

 
                                                                Baseline  Project               ~Percent 
           Credits        Debits                Change 
Model 1 FCUs:  ModGWDischarge =      56,671           -2,472    =     - 4.36%        
Model 2 FCUs:  ModGWRecharge =      43,376           -2,281    =     - 5.26% 
Model 3 FCUs:  StrFlodStorage =    103,434           -3,516    =    - 3.40% 
Model 4 FCUs:  ModStrFlow =      10,752              -254    =    - 2.36% 
Model 5 FCUs:  ModWaQuality =      97,730           -4,035    =     - 4.13% 
Model 6 FCUs:  ExpDetritus =      19,182              -418    =    - 2.18% 
Model 7 FCUs:  Abund&DiverVeg =      99,909           -4,581    =    - 4.59% 
Model 8 FCUs:  Abund&DiverFauna =      74,718           -3,603    =     - 4.82% 
Totals    =    505,773         -21,160    =    - 4.18%  
 
 
 



 

 

 

How the CMP Data will Be Used in the Process 
              No 
                                                                Baseline   -   Impact  + Mitigation = Significant 
                                                                Credits          Debits      Credits        Impact 
Model 1 FCUs:  ModGWDischarge =    56,671       -  2,472   +     TBD 
Model 2 FCUs:  ModGWRecharge =    43,376       -  2,281   +     TBD 
Model 3 FCUs:  StrFlodStorage =  103,434       -  3,516   +     TBD 
Model 4 FCUs:  ModStrFlow =    10,752       -     254   +     TBD 
Model 5 FCUs:  ModWaQuality =    97,730       -  4,035   +     TBD 
Model 6 FCUs:  ExpDetritus =    19,182       -     418   +     TBD 
Model 7 FCUs:  Abund&DiverVeg =     99,909      -  4,581   +     TBD 
Model 8 FCUs:  Abund&DiverFauna =     74,718      -  3,603   +     TBD 
Total FCUs                  =   505,773     - 21,160   +     TBD 

Can/should we trade “apples for oranges” and if so, how 
would that be approached? 

Regulatory decision, but need to determine appropriate  “exchange rates.”   
Some will be easier to figure out than others….but its just math… 



 

Amazing logistical support by Donlin Gold staff and subcontractors made this effort 
possible.  We can’t name them all, but they kept the crew safe, rested, and well fed!  

QUESTIONS or COMMENTS? 
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